Mutational analysis of antigen receptor regulation of B lymphocyte growth. Evidence for involvement of the phosphoinositide signaling pathway.
Stimulation of the antigen receptor of WEHI-231 B lymphoma cells with anti-receptor antibodies (anti-IgM) induces irreversible growth arrest. Anti-IgM stimulates two kinds of transmembrane signaling events, phosphorylation of proteins on tyrosyl residues and breakdown of inositol phospholipids, which results in increases of inositol phosphates, diacylglycerol, and calcium. The roles of these reactions in mediating the growth arrest of the B lymphoma cells have not been established. To examine this issue, we took a genetic approach. Mutants of WEHI-231 cells were isolated that were resistant to anti-IgM-induced growth arrest. Five out of seven independent mutants analyzed had normal cell-surface expression of antigen receptors. Although each of these five mutants had tyrosine protein phosphorylation patterns comparable to wild-type cells, they exhibited alterations in the phosphoinositide signaling pathway. Four of the mutants had decreased phosphoinositide breakdown, probably due to an alteration in phospholipase C. Decreased second messenger production may be responsible for the growth-resistant phenotype. Full growth arrest was restored upon addition of the calcium ionophore ionomycin, suggesting that the limiting second messenger was intracellular free calcium. The final mutant appeared to be altered in a component(s) that responds to diacylglycerol and calcium. Taken together, these results provide further evidence that the phosphoinositide pathway is at least partly responsible for mediating antigen receptor regulation of B lymphoma cell growth.